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ABSTRACT t \ ' / 

Designed to meet the job-related ^metric measurement 
need^ of stage lighting technology students^ this inscructidnal 
pack'age'is cne of five^ for the' arts and humanities occupations 
^clast^r, part of a' set- of 55. packages for metric instruction in 
,(ii£^erent occupations. The package is injptjided for students who 
".already know the occupational terminology, measurement teririS/ and 
tdjj^s currently in use. Each of t^e five units in .this instxuctional 
package, contains performance oi^jectives, learning activitiesj^ and 
supporting information in, the form of text> exercis^s^ and tablesl In 
addition^ suggested tee^ching techniques are included. At the back of 
tiTe pac^^ge are objective-based evaluation items^ a. page of ansi^ers 
to the ^xercises and tests^ a list of -jnetric materials needed for the 
activiti^Sy refereiices^ and a list of suppliets. The material is 
designed tp accomiaodate a variety of „ individual teaching and lear;Ping 
styles', e.g. ^ independent ,study^ small group/. or whole-class^' 
' activity. Eiercises/are intended to facilitate experiences with . 
measurement instruments, tools, and devices used ^n this occupation " 
and job-related taisks of estimatdng and measuring, Dnit I> a general 
intxodifction to the metric system o^f * measurement/ provides informaly- 
hands-on expe^riences for the students, .This unit enables students to 
become familiar with' the' basic metric units, their symbols, etnd 
measurement .instrumental^ and to develop a set of mental preferences 
for metric values. The metric* system of notation also is explained. 
Unit 2 provides' the metric tferms which are used in t^iis occupation 
and igives experience with occupational measurement tasks. Onit 3 
focuses on job-related metric equivalents and their relationshi^p^s^ 
JJnit 4 provides experience with i^^cognizihg and using metric ^ 
instruments ^and tpols*^ in occupational measurement tasks. It aSLso , 
provides experience in comparing metric and .customary measurement 
instruments, Onit 5 is*' designed to give student^ practice in / 
ccnver^ng cu^omary and metric measuremenjts, a skill considered 
useful during the transition to metric in each oc^-upation. (HD) 



' Documents acquired by ERIC include many^informal unpublished materials not available from otl^er sou^ces.^ERIC makes every^ 
effort to Obtain the best 9opy available. Nevertheless, items of marginal reproducibility are often encountered and this affects the 
quality of the microfiche and hardcopy reproductions^ RIC makes available via the ERIC Document Reproduction Seiyice (EDRS). 
t^Aoo ^ not responsible for the quality of the original cJocument. Reproductions supplied by EDR&are the best that can be made from 



TEACHING AND LEARNING 
THE METtllC SYSTEM ■ 



This metric instructional package was designed to meet job-related 
ihetric measurement n^eds of students. To use.this package students 
should already know (he occupational terminology, measurement 
teiyis,' and tools. currently in use,^ These materials wer.e prepared with 
the help of experienced vocationallteachers^reviewed by experts, tested 
in classrooms in different parts of the Uhite^i States, and revised before 
•distribution, ■ ' , ^ , 



Each of the1tive'''units of instructioa contains performance objec- 
tives, learning activities,, an^d supporting information in the form of' 
text' exercises, andiables; In addition, suggested teaching techniques 
are included. At the back of this' package are objective-based evaluation 
items, a page of answers to the exercises and tests, a list of ^etric 
materials heeded for the activities, references, and a list of suppliers. 

.Classroom experiences with this instructional package'suggest the 
followiijg teaching-leading strategies: 

t Let the' first experiences be informal to make learning the metric 
•system fun, 

2. Students learn better when metric units^e compared to familiar 
olu'ects. Everyone should learn to "think metric." Comparing 

I metric units ,to cilstomary units can be confusing. 

3. ' Students will learn quickly to estimate and measure i'n metric units 

by ''doing," 

4r . Students should have experience with measuring 'activities before 
^ getting too much information.^ 



5; Move through the units in an order whith emphsizes the sim- 
plicity of the metric system (e.g., length 'to area to volume). 

6. Teach one concept at a time to avoid overwhelming students with 
^ too much material, ., > " 

Unitl is a general introduction to the metric system of meastfffer 
ment which provides informal, hands-gn experiences for^the'^^tudefits] 
This unit enables students to becdnie familiar with the basic metric 
units, their symbols, and measurement instruments; and to develop a 
set of mental references for metric values, The metric system of nota- 
" o' MS explained. - . * . 



Unit 2 provides the metric terms which arC'Used in this occupation " 
and gives experWc^ltli occupational measurement tasks. • 

Unit 3 'focuses on job-related metric equivalents and their relation- 
ships, > • . . ' 

Unit 4 provides experience with recognizing and using metric 
instruments and tools \^ occupational measljrement tasks,, - It also pro- 
vides experience in comparing ttetric and customary measurement in- 
struments, 

: Unit5 is designed to give students practice in converting custom-' , 
, ary and metric measurements, Students should learn to "think metric" 
and avoid comparing customary and metric units. However, skill with 
conversion tables will be useful during^the .transition to metric in each 
.occupation. ' ,\ , ^ 

Using These. Instructional Materials >■ . >/ 

■ This package was designed to help students learn a core- of knowl- 
^^dge about the metric system which/they will use on the job. The. 
exercises faciHtate experiences wjth measurement instruments, tools, 
aid devices used in' this occupation and jt)b-relat^ tasks of estimajung 
amlmeasuring. ' ' 

This ir ' tructional package also was designed to accommodate a 
variety of in Jividual teaching and learning styles, Teachers,are encour- 
aged to ?dapt these materials to their own classes, Fof example, the 
information sheet;, may be giveji to students for self-study, References 
may be usecf as supplemental resources, ijjcercises .may be used in Inde- 
pendent study, small groups, or whole-class activities'. All of the .; 
materials can| be expanded by the teacher, 

». ' 
• I ■ .Gloria S Cooper 

, ■ ' Uoel H, Magisps,.'\ 

/Editors 



Tlii« put^iicaiion was developed pursuani to coniract No, OEC-0'74-9335 wuh the _ 
Bureau of Occupalional and Educaiion, U,S. Department ol Health, Educa^ ■* 
tion and Welfare. However, tiie opimoni exprctied liertin do not neceuvily; 
reflect the pojition or policy 'of the U.S. Office of Education and no official 
'^^ endorjement by. the U S Office of Education should be inferred. 



UNIT 



SUGGESTED TEACHlNp SEQUENCE 

4. • These introductory exercises may l-equire 
, two or three teaching periods for all five' 

areas of measurement. 

2. Exercise^ should be followed in the drdef 
given to best show the relationship 

■ ' between length, area, and volume. 

3. Asseinble the metric measuring devices 
' (rules, tapes, scales, thermometers, and 

measuring containers) and objects to be 

, measured.* . 

f 

.4. Set up the equipment at work stations 
for use by the whole class or as individu- 
alized resource activities. 

5. Have the students estimate, measure, and 
record using Exercises 1 through 5 . 

6. Present information on notation and . 
make Table 1 available. ' 

7. Follow up with- group disbssion of . ' 
jfctivities. i, . 



* *Other school departments may have devices which 
can be used. Metric suppliers are listed in the reference 
section. 
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OBJECTIVES 

The student will demonstrate these skills for the Linear, Area, VQluine or Capacity)Mass, and 
Temperature Exercises, using the metric terms and measurement dwices listed here. ^ 



I 



SKILIS 

Re(^ogniz« ind m the 
9 uoittn'Miiymbolfor; 

2. Set«ct,UH;indrtidlhi 
innMAfiitf nniurinf 

^ itutniRMiiU for : 

3. Stitf 0" (how 1 
phyuciiircffKnn for: 


' • EXERCISES 


Linev 
(pp. 3 '41 


► ATM 

V 

(pp.S'6|, 


VbhiiMorCipKity 

(PP.7-BI . 


Mm 

|pp.9'10) 


' Temptntttrt\ 

lp.ll)' 


r 

millimelre (mm)' 
centimetre (chi| * 
metre (m| 

' f 

i 


iquire 
(entimelfe 

iquire 
metre 

(m^l 


cubic cent!' 

cubic mdre 

litre Jl| 
millilitre(ml| 


grim (([) ' J 
kilogrim (kg) 


"^dtgrH Celiiui > 

1 


4. ^timitf within 25<( 
> of the ictuil meyure 

> ■ 


height, Width, or 
length of object! 


the irei of 
j given lurfi^ 


cipicity of 
contiinert 


the mitt of bbjecli 
in gnmi and kilo- * 
gnmi 


> the temperature of 
the lir or a liqtiid 

b 


5. -"'RfidcorTKlly 


metre ttlcli,>metric 
tipe n|euure, and 
inetric rulert 





' meuuremcnti 
on pfdtilt^ 

* volume iMMur- 
in^'devicM 


1 kilogram tcile 
and a grim tcile 


A Cel4i thermometer 



.J 



RULES OF NOTATION 
1 
2 



Symbols are not capitalized ubl^ the unit.is a proper nanie (mm not MM). i 
Symb(j(s are not followed- by periods (m not m.)." 
Symbols are not followed by an s for plurals (25 g not 25 gs). 
A spaTe separates the numerals from tje unit syml^ols "(4 1 noMl). 

Spaces,.;«jtcomntts, are 'used\o separate large numbers into groups of three 
digits (45 '271 km not 45,271-kra). ■ ^, ' . ^ ' ' ^ • 
A zero precedes the decimal point jf thenumber is less than one (0.52 g not .52 g). ^ ~ 
Litre and metre can be spelled either with an -re or -er ending. . 





'/^Jformation Sheet 1' 
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• MEjTRIC UNITS,, SYMBOLS; AND REFERENTS ' ' METRK PREfKES 



Quantity 


Metric Unit 


'Symbol 


Uieful Referents 


■ \ 

Length 


millimetre 




— ^ 

Thickness of dime or paper 
^dipwire 


centimetre « ^ , 


an 


Width of paper clip ^ 


metre 




Height of door about 2 m 


kilometre 


km 


12-minute walking distance 


Area f 


square ' ' , 
centimetre 

1 


cm^ 


Area of this space 

' - 


square metre 




\ ' i 
A|feaofcardt|ibletop 


hectare 


hi , 

' , si 


Football field including sidelines 
and end zones 


Volume and . 
Capacity 

{■ . 


miPtre 


ml ■' 


•Teaspoon is 5 ml 


litre . • . 


I 


A little moreth|hl Quart ^ 


.cuWc 
centimetre 

4 


• 


^ 1 

Volume of this container 

■ 


f 


cubic metre 




A h'ttle mor^ than a cubic yard 




milligram 


W ' 


Apple seed about 10 mg, graih of 
salt/lmg 


gram ' \^ 




Nickel iboutSg 


kilogram. . ^ 




Webster's Collegiate Dictibnary , 


metric ton * L« 
(1 OOOkilbgrams)^^ 




Volkswag;^ Beetl^ ^ 



r 



(30 



-2^1- THE CEfmRR)R VOCATIONAL CO^ 



Table 1-a 



' Multiples ind 
= Submultiplei 


PteCxei / 


Symbols 


1 000000 = 10* 


negsdiii^/' 


M 


1000 = 10^ ' 


kilo(kl/oiv 


k 


lOO^'lO^ 


hecto (liek'to) 


"hr 


io=io' 


..^eki (dek a) 


d< , 


B»ieUnitl = 10'' . 


1' ' 
/ ' _ 




0.1 = 10 


decifdesi) 


J 

d 


."0.01 = 10'^ 


centi (sSn'ti) 


* c ' 


0.001 = ir 


milli (mil i) ' 


m 


0.000 oou 10 


micro (mi^kro) 





/ Table l-b 



/ ■ 'J 



LIKEAR MEAsbREMENT'ACf IVITIES 
i Metre, Centimetre, Millimetre 



I. TllEMETRE(in) 

A. DEVELOP A FEELING JOR THE SIZE OF A 

' 1. Pick up one of the metre , 

""xsticks and stand it up on the 

floor, Hold it in place with 
^ one hand, Walljaround^the /• 
itlck. Now stand 'next to ^ 
the stick. Myour. !er 
hand, touch yourself .iiere ■ 
' the top of the metre stick 
comesonyou, ' . 



THATISHOWHIGHAMETREIS! 



METRE 



2.^ Hold one arm out straight 
at shoulder height. Put 
'the metre stick along this 
'arm until the end hits the 
"- end of your fingers. Where 
^lyisthe other end of the 
metre stick? Touch your- 
self at that end. « 



thati^h6wlongametreis! 
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3. Choose a partner tO'itand 
at your side. Movf apart 
so.'thatyouc&n put one 
I e|id of a metre stick on 
your partl^er's shoulder 
and the other end on 

, your shoulder, Lo^at 
, the space between you. 




THATISTHElDTHQFAMEt^E 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN METRES 

i 

Now you will'improve your ability to estimate in metres. 
Remember wher^ the len^h and height of a metre was on your 
body. ' ' . , ^ 

. For each of the follovHng items; ' ■ 

Estimate the size of the items and .write youFMniate in tha ■ 
ESTIMATE column. Measure the size with your metre stick\ 
' • and^write the answer in the MEASUREMENT column. • ( 

'' ' ; ' ^ ' ' 

' Decide how clbse your estimate was tc; the actual measure. If 
your estimate .was within 25% of the actual measure you are a 
"Metric Marvel," \ ■ ' ' ' 



Hojv Close 

Estimate Measurement Were You? 

; , . ' (m) • 



3. 
4. 

5: 

6. 



Height of door knob 
from floor.' 

Height of door. ^ 

' Length of table. 

Width (^able. ^ 

Length of wSlKof 
this room. ^ 

Distance from 
you wall. 



> i 



FRir 
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^ n, .-THEI^lNTIME 



NTIME^gE(cm) 



, \ni.' Ti!EMILlliMETRE(ib} - ^ 



vi 



Therhi;e'100rWtirfietre6,inobpme{re, If thw? arf 4 mftrp!; and ^ 
•3 centptres, you write'403'cm [{i x 100 cm) + 3 cm -^400 cm ' 

a; - DEVELOP aMeLING'FOrVhE 91XE OF A'CENTpTRE 

■ i ' " y ■'•*> ^ ' 

^ 1. ' HoJiHte metric ruler against the width of your 'thumbnail. 



ire, Wh'ehli measureinem is 



There are 10 millimetres in one centimelre, When"^ measurenje 
2 centimetres and ^ millimetres, j^ou w{ite 25 m'hi [(2 x 10 mm) 
■■, + 5 mm =20 mm- +5 mm). TBere are 1 000 mm in I m. ' 

A. DEVELOP'A FEELIN'G FOR THESIZE 01^ A NnLLMTRE 



-cm 



r 



\ t( !*asureyourthuipbf!:om'thejir?tjoilftt'totheen^< 

3.. ■ Use the-ffietncrulertci-find "the math of your palm; ^' 

■ ■• * 'cm "■ ' ; 



' 4. Me!|sureyoirindex or pointing finger. How long is it? 
' , ' • ' cm 

• ' ji! '5.j ;41e(tt)-e your wrist with a tape measure. What is the ^ 
" '" ^aroiindit?' - 7 » ■ 



Using a ruler marked in millimetres, njeasure: 

I 

1.' Thickness of a paper clip wire.-, ' _ 
2: Jhickiiesfofyoutfiftgemail. - _ 
. 3,_ Wfdtli of your fingernail. , • 
• '4. D'iameter(width|6facoin.~' • ' _ 

5. , Diameter (thicknes) of y(5ur pencil. 
' .6,, • Wdt^ofapostagestanl[), ' _ 



•mm 
mm 
mm 
mm 
mm 
mm 



cm 



cm 

• 6. . l/se the tape measure to find your waist size. 

B. DEVELOP YOUR ABlLITTfOE^ffmE IN CENTIMte 

You ar? now ready to estimate in centimetres. For each of the 
; following items, follow the procedures used for estimating in , 
metres. 

, ^ ■ ' ' HowClose 

^ Estimate Measurenttnt Were You? 

H "(cm) (cm) 
1. iSngth of afpaper V 
, clip, yf 



2. , Diameter (width) 

of a coin. 

.3. .Width of a . 
.VoStage stamp. , 

4. Length'ofa 

pencil. * "^^'^i^ 

5. Width of a sheet ' * 

/ of paper. 



B, DEVELOP YOUfl ABILITY TO ESTIMATE IN MILLIMETRES 
/ . ' ■ ' ' ■ 

You are now ready to estimate in millimetres. For each of the 
following items, follow the procedures used for estimating in 
metres.. 

, How Close 

Estimate- Measurement Were You? 
( (mm) (mm) 
L Thickness of a » . • 

. nickel, _ , 

2, Diameter (thickness)' 

of a bolt. „ 



rr3L tHICINTWKJIIVOCATONALIOUCATtW 

10^ ' i . 



3. Length of a bolt. 

■4. Width of a sheet 
* of paper. 

B.^Tnicknessof aboard 
_ or desk top, ^ , 

6. Thickness of a . 
button. ' ' I 



.Exercise 1 



• . AREA MEASUREMENT' AtTMTIES 

■ ' • Square Centimetre, Square, Metre ' 



WHEN YOU. DESCRIBE THE AREA OF SOMsMlNG JOU ARE 
>sSAYING HOWIWAN V SqluARES OF A GIVEN SIZE IT TAKES TO 
COVER THE SURFACE. ^ - ^ 

;M. tSe SQUARE CENTIMETRE ^ ' ^ \Jf ' 
' '^A. DEVELOP A FEELING FOR A S^UAREpENlim^ 



^ B. DEVELOP YOP ABILITY TO ESTIMATE IN SQUARE 

v'OTTI^TRES- 

You are* now ready to develop your ability to eStimatft 
* in square centihietres. " ; . ^ 

' ' , , Rememljer'the size of a Muare centimetre. For each, of the 
^ j ' following items, follaw the procedures used for estimating in 
( ' ' metres. * ^ t 



f' J 



How (^ose 

*EsJ;ima{e ' Measurement Were You? 



y l\ ■ Take a clear plastic grid, or use the grid ori^rage 6. // 

2. Measure ^ length anrf^ width of one of these small , 
' squares with a centiftietre ruler. 

• THAT IS ONE SQUAR^ENTIMETRE! / . 

' ^ / 
• 3. Place your fingernail over the grid. About hojw many 

squares do^s it take to cover your fingernail? ^ 

\ \ ^ — cm^ ^ ^ 

4. .Place a coin over the grid. About how many squares 
■ does it take,!® cover the coin? ^m\^ 

5. Place a postage stanpov^r the grid. About how many 
squares does it take to cover the postage stamp? 



.cm* 



6. Place an envelgpe^pver the grid. /About how many 
squares does it take to cover the envelope? 

cm^ ^ 

7. Measure the length and width of the envelope in centi- 
metres. Length cm: width , cm. 

1^ Multiply to find the area in square centimetres. 

cmx_L_cm = _cm^ How 



close are the answers you have in 6. and in 7.? 
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4. Index card. 

2. Book cover. 

.3. Photograph. 

4. Wndow pane of 
desktop.. 


















1-^ 





\n.' THESQUAREMETR^k) 

A^|M^VELOP A FEELING FOR A SQUARE METRE 

'^...-.i .1. Tape four nietresticksr together tp make a square which • 
' is one metre long and one metre wide. ■ 

2. Hold the square up with me side on the floor to see how 
big it is. 

3. Place the square on the floor in a comer. Step back and 
look: See how much floor space it covers. 

4. Place the square over a table top or desk to see how ■ 
pchispaceX^overs. 

5. .Place the square against the bottom of a door. See how 
muclJ^f the door it covers. How many squares would it 



ike to cover the door? 



THIS IS HOW BIG A SQUARE METRE I^! 



^ \ Exercise 2 

(continued on next page) 



15 



6 



L , B. •. DEVELOP YOUR ABILITY TO ESTIMATE 11)1 SQUARE • 
\ .METRES ,■■ , 1; , ' ' ■.. . . 

I . ' \0V are now ready, to estimate in square metres, . Follow the,' 
• . profledures used for estihiating in metres. ' '* ' . - . ^v, 



CENTIMETRE GRID 



4 



k / '^^ . ^^^ow Close 
Estimate Measurement Were You? 

V (fli^j.. •■ (ra^) , 



'1. 'Door. 

2, Full sheet dr^ 
v^ne\^paper, 

' Chalkboard or, 
. bulletin board. , 

/ 4. Floor. 

/■ 5,. ,, Wall 
I 1 • 

I 6. Wall chart or poster. 
, 7. SideotfitecabiB«f:' 




lis 
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Exercise 2 



VOLUME MEASUREMENT SCTIVITES 
Cub5c Centimetre," Litre, Millilifre, Cubic Metre 



I. THE CUBIC CENTIMETRE (cm^) ■ 

' A. ' DEVELOP A FEELING FOR THE CUBIC CENTIMETRE 

/ 1. ' ' Pick up a colored plastic cube; Measure its len^h , 
' iwight, and width'in centimetres. ~ 

' ^ • '^HAT IS ONE CUBIC CENTIMETRE! \ 

' 2. ,Fi»dthevolume'ofapfasti^Jitrebox. 

^ ' '■' {\ 
a. Place a few of cubes against the bottom side 
of the box. ' How many cubes fit in tl\,e roi] 

' ■ b. Place another ROW of cubes against an jfiomi side 
' of the box. How ;nany rows fit inside the box 
' .' to make one layer of cubes?_ ,^ . 



How many cubes in each rolvi;. 



' How many cubes in the layer in the botto.m,.of the- 
box? i_" ' ^ / ' . 

a Stand a ROWpf cubes up against the side of the box: 
Ho^ many LAYERS would fit in the box? „ 

How many cubes in each layer?. , 

•How many cubes fit in the box altogelher?_ 

THE VOLUME OF THE BQXIg CUBI 

CENTIMETRES. ' . * . 

d. Measur&lhe length, width, and height of the box in ■ / ^ 
' centimetres. Length cm; width cm; ' 

height cm. Multiply these numbers to find ■ 

the volume in cubietentimetres. 



cmx 



cmx 



cm = 



tm 



Are the answers the same in c.and d.? 



\ 



B. DEVELOP YOUR ABltlTY TO ESTIMATE IN CUBIC 
■ CENTIMETRES ' k , ■> , 

You are now-ready to develop yflur ability to estimate ^ 
"in cubic centim*etres. ■ 

Remember the size of a cubic centimetre. For each of 
the following items, use the procedures for estimating in 
, metres. \ . ' ' 

\ , HowQose 
- ■ ' Estimate Measurerajpt* Were You? 



,3\ r 



\ 



1. . Index card file 

■ box. ; c^' 

2. Freezer container. 



(cm') 



(cm')' 



V 4 

Paper clij^box. 
4. Box ofTstaples, ' 




n; m LITRE (1)^ 



A. DEVELO*P A FEELING FOR A LITRE 

1. Take a one litre bealfer and fill it with.water. 

2. ^Pour the water into paper cdpsjilling each as fuH as you 

usually do. How many cups ao you fill? ; 

X THAT IS HOWMUCH IS IN 0^ LITRE! ' 

3. Fill the We container with rice, 

* ^ THAT islow MUCH IT TAKES TO FILL A ONE 
LITRE CONTAINER! . • 



:06' 



THE C£NTIR FOR VO^ATIONAl IDUCATION 




Exercise 3' 

(continued on next page) 



/ B.)^DEVELOPYOUR;miTYTOE?rL\lAT{^iN^ 



.1 




You are how ready trf develop your ability to estimate' in 
Mtres. TaTwrite two and one-half litres, you writeHS 1, or 
2.5 litrefs. , To write one-half litrf; you write 0.5 1, or 0,5 
' ' litie. Twrite ko and three-fourths litres, you write ■ ^ 
^— y 2.751, or 2.75 lifes. : ^ ■ 

• • . For each of the following items, use the procedures for 
estimating in tnetres.. 



B. I)EVEI^ YOUR ABILITY TO ESTIMATE IN MILLILITRES . 

Jou are now ready to estimate in millilitreSsFoUow the 
procedures us^ed for estimating metres. . ^ \ 

' . HowClose 
Estimate Measurement IfcreYoti? , 



1. Medium-size 
freezer container. 



wQose, 

Intimate MeasuremHilL WereVou? 



(I) 



(1) -4 



1. Small juicej can. 

2. Paper cup or tea 

^3. Soft drink can. 
Bottle. 



2. '■ Large freezer , 

container. 

3. Small Wzer 
container. . 

t Bottle or jug. 
in. THlMILLILITRE(ml)« 



r 



There are 1 000 millilitres irionelitre. 1)000 ml = 1 litr6. Half 
alitrels5OOmiMtres,orQ.51]ire = 50/ml. , , , 



IV. THECUBICMETRE(m') ' 

( Ik. DEVELOP A FEELING FOR A CUBIC METE 

^ ^ ^ 1 . Place a one metre square on the floor n^xt to the wau/ 

• 2. ; Measure a metre I|Pthe wall. 

3. , Picture a b^x that Vould fit info that 8p?ce. 
; ' THATISTHEVOLljMEOFONECUBICME-TftE 




A. DEVELOP A, FEELING FOR\\ MILLILITRE 



' 1 . Examine a centimetre cube. Anything which h(?lds 



1 cm^ holds 1 mi. 



2. Fill a 1 millilitre measuring spoon with ricel" Empj' the 
spoon into your handi Cafefuily pour the rice into a 
small pile on a sheet of paper. ' ; 

• THAT IS HOW MUCH ONE MILLILITRE IS! 

3., ^ Fill the Sji|l loon with rice, tofihe rice into another 
• pile on me she^t of paper. * 



\ 



. B, DEVELOP YOUR ABILITY TO ESTIMATE IN^UBIC METRES 

Por each of'the following items, follow the estimating prc^- 
. ures used'before. 

i 



1. Office desk. 

2. File cabinet. 

3. Small room. 



"How Qose . 
fEstimate Measurement Were. You? 
^ (m^) (m^) J 



/THAT IS 5 MILLILITRES, OR ONE TEASPOON! 
Fill the 15-ml spoon with i:ice. Pour the ripe into a third 
pile on the paper. 

JHAT IS 15 MILLILITRES, OR ONE T.\BLESPOON! 
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' MASS (WEIGHT) MEASUREMENT ACTiyiTI 
r . Kilogram, Gram ' ' 'V 



J 



9, 



The mass of ah oBject i^a measure of the amount of matter in the 
object. This amount is always i\% same unless you, ac|d or subtract some 
master from the object, Weight is the term that most people use when 

' j tl\ey mean mass. The weight of an object is affected by gravityi'the 
mass of an object is not, For example, the' weight of a person on earth 
might be 120 pounds; tlfat sami person's weight on the moon would be 
20 Rounds. This difference is bemuse the pulfof gravity on the moon 
is less than the pull 'of gravity on'eartK, 'A^person's mass on the earth 

. • and on the moon would-be the same.i The metric system does not ' 
meaJure weight-it measures mass. We'will'usj the term mass here, " 

The symbol for gram is g. . ' i, I 
' „ 'The symbol for kilogram is kg, i , ' 

■ There are 1 000 grams in one kilogram-, or 1 000 g"= 1 kg. ' . . 
^ ' Half a kilogram can be written as ii'^gjor 0.5 kg 

A quarter of a kilogram can be*wr|tte|i^s 250 g,or 0.25 kg 



Mass 




Two and three-fourths kilograms is written as 2.75 kg. 



I. THE KILOGRAM (kg) 
• DEVELOP A FEELING FOR THE MASS OF A KILOGRAM 



Using a balance or scale, find the mass of the items on the table. 
Before you find the m^s, notice how heavy the 9bject "feels" ' 
and compare it to the reading on the scale or balance. 
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y 1 kilogram box. 

2. ' Textbook, 

3. Bag of sugar. 

4. '^ Package of paper. 

5. Your own mass. 



) 



B. 'DEVELOPyOUR MLITY TO ESTIMATE IN KILOGRAMS 

r J , K 

For the following items ESTIMATEUhe mass of the object in « 

kilograms, then use tl]e scale or'balalfce to find th? exact mass " 

' • ^ of the object; Wfite,the exact mass in the MEASUREMENT 

<■ column. Dletei^^hosiuJfisa=5^^ . 




J A Howaose 

Estimate Mealurement Were You? 

(kg) (kg) 



\. Bag of rice. 

2. Bagof naik 

3. Large purse or 
briefcase,^ 

4, Another person. 

5, A few books, 



Exercise 4 

(continued'on next page) 



ERlCl 



23 



. ^.A. ■ DEVELOP A FEELING FOR A GRAM 



t 



1. Take a colored plastic cube. ^Holct it in your hand, * 
• Shake the cube in your palih as if shaking dice. Feel the 
pressure on yourliarid wheivthe^i|&isin motion, then' ' 
^hen it is not in mstion. : ' . a 



Tj/AT IS HOW HEAVY A GRAM IS! 




Take a second' cube and attach it to th^ first.> ^hake' the 
^ cube^ in first one hand and then t|ie ptfte'r hand; mi 
tllfe cubes near the ti{)s of your fingers, moving your 
Itand up and down. 

THAT is THE MASS OF TWO GRAMS! 



3. ■ Take five cubes in one hand ai)d.shakethenl around.. 
. THjT IS THE MASS OF FIVE GRAMS!. 



S 



B. ' DEVELOP YOUtl ABILITY TOUSTIMATE IN GRAMS • 

You are now ready to improve your ability to estimate in " 
grams. Remember how hej|j^ the 1 gram pube is, how heavy. . 
tRe two gram cij^e^ are, and how heavjjthe five gram cubes 
: are. For each of the following iteiiis, folfcw the procedures 
used, for estimating in. kilograms. • *^ ' . ; j-* ■ . 



1. ' Two tKiJfiibtacks, ' 

r 2. Pencil. ; 

3; Two-page letter 
and envelope. 

4.' .Nickel 

5., Apple, 

6. t'atkage of 
1 ' margarine. 



\ „ . ' HowQose 

Estimate Measurement Were You? 

(g) ' %C\ , : 




1 

. / 
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^ TEMPERATURE MeAsUREMENT^AJ^I^ITIES 
Degree Celsius ; 
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I. DEGREE CELSIUS CO 
Degree Celsius ("C) is the metric measure for temperajure^ ^ , 

A. DEVEliOP 'a FOR DEGREE CpLS^US 

Take.a Celsius thermpmeter, Look at the marks ^^it. 

1. Find 0 degrees. 
WATER FREEZES AT ZERO DEGREES CELSIUS (0°C)i 
WATER BOILS AT 100 DEGREES CELSIUS (lOO^Cii . 

2. Find the temperature of the room. °C. Is the 

room cool, warm, ohbout right? 

3. |\it some hot water from the faucet into a container. - 
Find the temperature. °C. Dip your finger 

■ . .quickly in and out of the water. Is im water very hot, 
, hot, or just warm? V - 

I 4. Put some cold water in a container with a thermometer.. 

Find the temperature. ^ 'C. Dip your finger into 

the water, Is it cool, cold, or very cold? \ 
"' 5. Bend your arm with the inside of you^elbowjlround the 
bottom of the thermometer. After about three minutes 
find the temperature. ■ ■ °C. Your skin tempera- 
>»• ture is not as high as your body temperature. 

NORMAL BODY TEMPERATURJflS 37 DEGREES . , 
CELSIUS (3fC). 

■.AFEVERIS39*C. 

' AVERYHIGHFEVERIS40°C. 



.DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES 
CELSIUS 

For each item, ESTIMATE and write dowfrljow many degrees 
Celsius you think it is. Then measure and write the MEASURE- 
MENT. See how close your estimates and actual measure- 
ments'are. 

How Close 

Estimate Measurement WereM 



Mxsonie hot and 
cold water in a^ 
container. Dip your 
finger into the 
water. 

>Pour out some of 
the water. Add some 
hot water. Dip your 
finger (juickly inttf 
the water. 

Outdoor tempera- 
ture. 

Sunny window sill. 

Mix of ice and water. 

Temperature at 
floor. 

Temperature at 
ceiling. ^ 
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UNIT 



OBJECTIVE 

The student will recognize and use the metric 
terns, units, and symbols used in this occupa- 
tion. ;, 

• Given a meti;ic unit, state its use in this 
■ occupation. 

• Given a measurement taslc in this occupa- 
tion, selecllie appropriate metric unit 
and measurement tool. 




SUGGESTjEOffEACHING SEQUENCE 

1, Assemble fcc measurement tools (piles, 

tapes, scales, thermometers, etc.) and 
objects related to this occupation, 

I 

2. Discuss vinth students how to read the 
tools. 



3. Present and have students discuss 
. Information Sheet 2 and Table 2. 



4; Have students learn occupationally-'' 
related metric measurements by complet- 
ing Exercises 6 and 7. 

.5.. ...Test performance by using Section A of 
"Testing Metric Abilities." 



METRICS IN THIS.OCCUPAJION 



• Changeove^^to the metritc system is under way. Large corporations are already using 
metric measurement to compete in the world market. ' The metric system hijs been used in 
various parts of industrial an^ scientific communities for years. Legislation, passed in 
1975, authorizes an orderly transition to use of the metric system. As businesses and 
. industries make this metric changeover, employees vrijl need to use metric measurement 
in job-related tasks. '• ' ' / ' , 

/Tabll 2 lists those metric terms which arft most commonly used in this occupation. 
These terras are replabing the meiui;ement units used currently. What kinds of job- 
related'tasks use measurement? Think of the many different kinds of measurements you 
now make and use Table 2 to discuss the metric terms which replace them. See if you 
can'add to ^e list of* uses beside each metric term. 



\ 



\ 
I 
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' Metric Units for Stage Lighting Technology 



Quantity . 


Unit 


Cvmhn] 

syniooi 


— : — S— ^ ^. 


} 

liBngth 


" milllTnAtri 

IIUUUUVWV . t 

\ ' 


mm 


Cable diameter; focal length; plugi and adaptors; lamp 
dimensions; drill bit sizes; length and diameter of holts 
and screws; wrench openings; dimensions of steel sheet, 
pipe, and bar rtock; lens size; wire thickness. 


centimetre 


cm. 


Instrument podtion; Ufht throw; spot size; color frame' 
size; lens size; sheets of gel 


t, metie 

(1 


* m 


' 'CaMejUght throw. / 


Am 


iquaie centimetre 


cm' 


Lenssorficeistadplite. 


iquaremetiefj' 




Lifting net; ston|espioe< 


Volume/Cijudty ^ 


mimiitre ^ 




UquM deineis, chemicab, piint; DMi^^^ 
granular miteriils by iohmie< ^ 

- . . J-' 


litre . 


• r 


cubic metre 


n 


Touring tiuek;itongc ind ihippini 9Me. 


Mm 

f 


gram 




Initnmmti, dinuMti, aqo^nt, 

* * 


Uogrun 




Tempentuie 


degree Celsius 




Dimmer room, Ughtini Initrummti. 


♦kelvin 




Color temperature of 1 light Niuce* 


1 

RMiitince 


ohms 


) 


Dimmers; cable ; color medfam condnetoa; iwitdiei. 


Luminoui Flux 


lumen 


la . / 


Amount of light emitted from a light wurce. 


Luminous Efficacy 


lumens per watt • • 


Ira/W \ 


Lamp efficiency. < 


Qumiiuition 


lumens per squire metre 
(also called lux) 

""N^ 


(Ix) 


IntoultyofllghtonghrBDaetinfVMt. . 



»0°C = 273,15 K; 100 C = 373.15 



.06' 
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TRY1N(?0UT METRIC UNITS 



To>give you practice with metric units, first estimate the measure- 
ments of the items below, Write down your best guess next to the item. 
Then actually measure the- item and write down your answers using the 
correct metric symbols. The more you practice, the easier it will be,' 


(_ — , > 




Apf iiqI 


16. Measuring cup (metric) . 


IIIIIBIH 




17. Liquid cleaner container 








Estimate 


Actual 




y 




18' Small box or package 






Length 
J 1, Palm width 










A 




19. Touring truck 






\^2, Hand span 




• 


20, Toolbox > 






,3, Your height, > 






21, Light control booth 

■I .' 






4. Ghd height 
^ \ 




















r 


5. Distance between instruments 






,22. portable dimmer 






6. A-frame ladder 




- 


' 23. Textbook 






7,^ Height of beam port 






' 24, Nickel' 






8. Length of cable 


1 




25, Yourself 






, 9, Radius of beam projector 






26, Paper cUp ^ \ 






Area ' 






27, Packace of eels 






10, Linneback projector alide 






28, Aliti«ofwat^r 


\ 




11. Desktop 


\ 




t 

r . 




12. Gassroom floor 






1 ciUpciaiuic 

29, Room 




r' 


13. Sheet of gel 














30. Outside 






14. Stage platform .• 














31. Hot tap water , 




» 


Volume/Capacity 
15. Small bottle 








\ 




32. Cold tap water 




s 
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LiGHTiffG WITH Metrics 



2. 



It is .important to know what metric measurement to use. Shbw 
what measurement' to (is? in the followilig situations. 



4' 



1. Diameter of 18 gage cable 
Ik — 



2.'Massof1ifresriel lamp 



' 3. Diameter of pipe 



4. Height of A'-frame ladder \ 



5. Distanceibetween pins on pin 
connector' 



6. Mass of a carton of calle 



7. Area of scoop gel frame 



8. Diameter of prefocus base lamp 



9. Maximum overall length of lamp 



10 . Mass of a section of strip lights 

11, Light loss with steel blue Rosco' 
gelatin ■ . 



12. Bolt length for handing lights 



13. ;Dista|ice of light throw 
— ! ■ - 



14. Are^f acting space 



m. Mass ,of tool box 



ie. Opening of wire strippers 



■17.' 'Width of spot light'beam on stage 



18. Height of light tree' 
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19. Areaofcyclorama 



20. Distance between first and second- 
electrical battens 



2i.iepthofstage 



22. Widlii of proscenium 
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UNIT 




■■4 

-OBJECTIVE 

The student will recognize and use met- 
ric equivalents. 

• Given a metric unit, state an equivalent 
in a larger or smaller metric unit. 



SUGGESTED TEACHING SEQUENCE 

1. Make available the Information Sheets- 
(3-8) and the associated Exercises 

(8 - 14), one at a time. 

2. As soon as you have presented the ■ 
Information, have the students complete 
each Exercise.. 

3. Check their answers on the page titled 
ANSWERS TO EXERCISES AND 
TEST. • ,i . 

-X , ■ ^ ^' J 

4. Test pMormance by using Sections of 
• "TestinJjMetric Abilities." 



METRIC-METRIC EQUIVALENTS 
, Centimetres and Millimetres 



:> ' 



^3 





2 3 4 5 ' 





1 2 




3 4*56 



Look at thepicture of the nail next to the ruler. The nail is 57 mm long. This is 5 cm + 7 mm 
. There are 10 mm in each cin, so 1 mm = 0.1 cm (one-tenth of a centimetre). This means that 
7 mm =0.7 cm, so 57 mm = 5cm + 7mm 
' = 5cm + 0.7cm 

= 5.7'cm. Therefore 57 mm is tlie same as 5.7 cm.' . 

Now measure the paper clip. It is 34 mm. This is the same as 3 cm + mm Since each 

millimetre is 0.1 cm (one-tenth of a centimetre), 4 mm = ^^cm. So, the paper clip is 

34 mm = 3 cm + 4 mm 

= 3 cm + 0.4 cm ,^ ) 
= 3.4 cm. This means that 34 mm is the same as 3.4 cm. 



Information Sheets 



Now you try some. 

a) 26 mm = rm 

b ) 583 mm - ■ cm 

c ) 94 mm = cm 

d ) 680 mm = cm 



e) 132mm = 

f) 802mm = 
f) 1 400mm 
h) 2307mm 



, cm 
. cm 
, cm 
cm 



00 
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Metres, Centimetres, and Millimetre^i ' 

There are 100 centimetres in one metre, Thus, . 



2ni- 2il00ptn' 200cm, 
3in« 3il00em« 300cm, 
8m- 8xl00cm= SOOcin, 
36 m " 36 x 100 cm ' 3 600 cm. 



There are 1 OpO millimetres in one metre.^so 

2m- 2xl 000mm" 2 000mm, ^ > 
3iji« 3!i,1 000 mm- 3 000min, ■ ' 

6m- 6xl 000mra= 6000 mm, ( 
24 m = 24x 1 000 mm." 24 000 mm, 

From yo^r work with decimals you should know that ^ , 

one-half of a metre can be written 0.5 rlF(lfiye-tenths of a inetre)! 

♦ 

one-fourth of a centimetre can be ^written 0.25 cm . 
(twenty-five hundredths of a centimetre). 

\ 

This means that if you want to change th^ee-fourths of a metre to , 
millimetres, you would multiply by 1 000.. So 

0.75 m= 0.75x 1 000 mm 
It 



75 



K 1 000 mm 



*nU)0' 

' [000 
- 75 X lOO'"'" 

75xl0nf!R 

I 

= 750 mm. This means that 0,75 m = 750 mm. 



Information Sheet 4 



Fill in the following chart. 
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metre 
m 


j:jrt/imetre 
cm 


millimetre 
mm 


1 


100 


1000 


2 


200 - 




3 






9 ^ 










5 000 


74 






0.8 


JO 




0.6 






— ir- 


" 2,5 ' 








I-I8 ■ 




639 





Exercise 9 
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Millilitres to Litres 

There are 1 000 millilitres in one litre. This means that 



2 000 millilitres IB the same as 2 litres, 

3 000 mi is the same as 3 litres, 

4 000 ml is the same as 4 litres, 
'12000 mlisthesameasl2iitres. 



i 



Since there are 1,000 millilitres in each litre, one way to change milli' 
litres to litres is to divide by lilOO.. For example, 



Or 



1 000 ml -T53o litre'! litre. 



'2000 , ' 
2 000 ml -y^ litres =■2 litres. 

And,asatinalexartiple, 

' -28 000 ■\^„ 
28 000 ml « -j^ litres = 28 litres, 



■■A 



What if something holds 500 ml? How nlany litres is this? .This is , 
worked the same way.' . ' ■ " 

500 ml -f^ litre ' 0.5 litre (five-tenths of a litre ). So 500 ml 
is the same as one-half (0.5) of a litre, *, 



Change 57 millilitres to litres. 



57 mi = j^litre = 0.057 litre (fiftyseven thousandths of a 
litre)," } ■ ■ 



Information Sheet 5 , 

Now you try some. Complete the following chart, , 



miOilitifes 


xBtres 


(ml) 




3000 




■ 6 000 






8^ 


11000 






23 


300 


. 0,3 


"00, 






0,9 


250 - 






• 0.47 


275 . 





Exercise 10 
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Litres to Millilitres 

. What do you do if you need to change htres to millilitres? Remember, 
there are'l 000 millilitres in one litre, or 1 litre = 1 000 ml. 



.So, 



^2 litres =2 xlOOOml= 2fl00ml, 
7 litres= 7 x 1 000 ml = 7 000 ml, 

13 .litres =13 x 1 000 ml =13 000 ml, 
0.65 litre = 0.65 x 1 000 ml = 650 ml. 



. Now you try some. Complete the following chart. 



Information Sheet 6 



litres 

I: 


millilitres 
ml 


8 


8000 


5 




46 






32 000 


0.4 




0,53 






480 > 



Exercise Tl 



Grams to Kilograms 

There are 1 000 grams in one kilogram. This means that 

2 000 grams is the same as 2 kilograms,* ' ' 

5 000 g is the same as 5 kg, 
700 g is the same as 0.7 k^ and so on. 

To change from grams to kilograms, you use th&same procedure for 
changing from millilittes to litres, 



Try the following ones. 



Information Sheet 7 



40 




grams 
{ 


Idlogramt 


4000 


4 V 


9 000 




23000 






8 


m 




275 
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Kilograms to Grams 

To change kilograms to grams, you multiply by 1 000. 

4 kgr 4 xlOOOg= -lOOOg, 
23 kg = 23 x 1 000 g ='23 000 g, 
0,75 kg = 0.75xl 000'g= 750 g. 



Complete the following chart. 



Information Sheet 8 



kilograms 

k 


' grams , 
t 


7 


7000 . 


11 " 






25 000 


0.4 • 




0,63 






ftp 



Exercise 13 



Changing Uni)!s at Work r 

Some ofthe things you use in this occupation may be measured in 
different metric units. Practice changing each of the following to 
metric^equivalents by completing these statements,, 



a ) 500 cm of cable is ; 

b ) 2.5 cm diameter cable iS' 

c ) 150 mm^ color frame is 

d) 400 g dimmer is 



■/ m 



e ) 0.25 1 of cleaning fluid is . 

f ) ■ 1 000 kg of lighting equipment is^ 

g ) 500 ml of heat resistant paint is _ 

h ) 300 mm projector wdth is 

i ) 45 cm scoop is. 



mm 
cm^ 

kg 

ml 



j-) 10 m measuring tape is_ 



k ) 2 400 mm wood panel length is . 

1 ) 2 cm bolt length is 

iTJ^ -5 cm lamp length is 

n) 2 litres of water is 



cm 

mm 

cm 

cm 

mm 

mm 

ml 



Exercised 



UNIT k 

. OBilECTIVE 

The student will recognize and use 
instruments, tools, and devices for mea- 
surement tasks in this occupation. ^ 

• 'Given metric and Customary tools, 
instruments, or devices, differentiate 
between metric and i[;ustomary. 

• Given a measurement task, select 
and use an appropriate tool, in- 
strument or device. ^ 

• Given a metric measurement task, judge 
the metric quantity within -25% and 
measure wtthin 5% accuracy. 

SUGGESTED TEACHING SEQUENCE 

1. Assemble metric and Customary mea- 
suring tools and devices (rules, scales, , 
°C thermometer, drill bits, wrenches, 
measuring tapes) and display in separate 
groups at learning stations. 

2. Have students examine metric tools and 
instruments for distinguishing character- 
istics and compare them with Customary 
tools and instruments. « 

3. Have students verbally describe charac' 
- teristics. - 

4. Present or make available Information 
Sheet 9. . 

5. jix metric and Customary tools or 
equipment at learning station. Give 
students Exercises 15 and 16. 

'6.'- Test Jferformaniie by using Section C 
(j&"Test)ng Metric Abilities." 

THE CENTER VOCATtONAL EDUCATION 




SELECTING AND USING . 

METRIC INSTRUniENTS , TOOLS AND DEVICES 

Selecting an improper tool or misreading'a scale can result in an improper purchase 
order, inadequate lighting, damaged equipment, or injury to self or fellow workers. For 
^ example, putting a Six kilogram instrument (about 13 pounds) on a support designed for 
' six pounds could cause a Serious accident. Here are some suggestions: 

1. Find out in advance whether Customary or metric units, tools, instruments, or 
products are needed for a given task. • - 

2. Examine the tool or instrument before using it. . 

3. Ik metric system is a decimal system. Look for units marked off in whole 
numbers, tens or tenths, hundreds or hundredths. 

(, 

4. Look for metric symbols on the tools or gages such asm, mm, kg, g,kPa. 

5. Look for decimal friictions (0.25) or decimal mixed fractions (2.50) rather 
than common fractions (3/8) on^wire, drill bits, and wrenches. 

6. Some products may have a special metric symbol such as a block M to show 
they are metric. 

7. Don't force bolts, wrenches, or other devices which are not fitting properly. , 

8. Practice selecting and using tools, instruments, and devices. 





Information Sheet 9 
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WHICH TOOtS FOR THE JOB? 

/// Practice and prepare to demonstrate your ability to identify, 
^tecUnd use metric-scaled tools and instruments for the tasks given 
\tm. You should be able to use the measurement tools to the appro- 
jriate precision of the tool, instrument, or task. 

' Select and demonstrate or describe use of tools, instruments, or 
devices to: 

1. Calculate the resistance of a No. 10 gage caljle, 500 m long. 

2. Order Rosco gelatin for ten 20 cm instruments. 

3. Find the area of a circular acting space with a diameter of 
800 cm. 

4. Estimate the length qi cable necessary to wife lamps for a 
full stage scene.' 

. 6. ' Calculate the distance needed to project an image 300 cm by 
'300 cm from a Linneback to the cyclorama. 

6. Space lamps on a strip light. * 

7. ^ Determine how many solid state dimmer controls can fit 
into a control panel. 

8. Determine the diameter of a lighted area. 

9. Measure the stage space in view to the audience, 

.10. Adjust the height of an instrument to light an actor at 46°. 

11. Check proper temperature in the dimmer room. 

12. 'Find the amount of wire needed to make up ten adaptors 
of a specified type. 



MEASURING UP IN STAGE TECHNOLOGY 
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^or the tasks below, estimate the metric measurement to within 
26% of actual measurement, and verify the estimation by measuring * 
to wiiin 6% of actual measurement. 




Estimate 


Verify 


' f 

1., Teaser height 






I ize of eipsoidal spotlight lens 












■ 

4. Mass of 900 cm of cable 




•i 


5. Width of proscenium opening 






6. Distance from light cove to 
forestage 


1 




7. Select appropriate size wire for 
500 W instniinent 

VVV IT iilOWUlUvllV 


1 


i 


ui iicij^iii \ji oil cicvauTU ttLunK lucltt 






' -^d n 

9. Mass of wpiofhtfi to pounfprwpiffhf ' 

first electri^'batten 




- 


10. Diameter of a roundel i*|*fif; 






11. Mass of a light tree base 






12. Diameter of spot on stage curtain 






13 lencthof flholt 






14. Wrench opening size 




J 






) 

) 

f 



r 



Exercise t6 
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The gtudent will recognize and use metric 
and Customary units ipterchangeabl} in order- 
ing, selling, and using products and supplies in 
this occupation. 

• Given a Customary (or metric) measure- 
ment, find the metric (or Customary) 
equivalent on a conversion table. ^ 

t Given a Customary unit, state the re- 
placement unit. 



SUGGES-raD TEACHING SEQUENCE 

1. Assemble packages and containers of 
materials. 

2. * Present or make available Information 
. Sheet JO arid-Table 3. 

3. . Have students find approximate metric- 

Customary equivalents by using 
Exefcjsel7. 



4. Test performance by .using Section D of 
"Testing Metric Abilities." 
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METRIC-CUSTOMARY EQUIVALENTS 



During the transition period there will be a need for finding equivalents between systems 
Conversion tables list calculated equivalents between the two systeW When a close equivalent 
Is needed, a conversion table can be used to find it. /Follow these ste]! 

1 . Determine which conversion table is needed. 

2. Lb6k up the known number in the appropriate column; if not'listed, find nuinbers you, 
' can add together to miike the total of the knowp number. 

3. Read the equivalent(s) from the next column. 

Ttfle 3 on the next page gives an emple of a metric-Customary conversion taM^ 
you ciise for practice in finding approximate equivalents. Table 3 can be used with Exercise 
17, Part 2 and Part 3. 

Below is a table of metric-Customary equivalents which tells you what the metric repke^ 
raents for Customary units are.* This table can be used with Exercise 17, Part 1 and Part 3. The 
symbol* means "nearly equal to." , • 



1cm* 0.39 inch linch* 
lm*3.28feet ' Ifoot* 

lm*1.09yards lyard* 

1km* 0.62 mile Imile* 

W*0.16sqin Isqin* 

' W*10.8sqft Isqft* 

am^*1.2sqyd Isqyd* 

1 hectare * 2.5 acres lacre* 

lcm^*-0.06cuin Uuin* 

lm'*35.3cuft leu ft* 

lm'*1.3cuyd Icuyd* 



2.54 cm 
0.305 m 
0.91m 
1.61km 

6,5,cra^ 
0;tem^ 
0.8 

0.4 hectare 

16.4cm^' - 

0.03 m^ 1 
0.8 ml 



lml*0.2tsp . 
1ml* 0.07 tbsp 
l%33.8floz 
1*4.2 cups 
l*2,lpts 
l*1.06qt. 
1*0.26 gal 
1 gram* 0.035 oz 

l.kg.*2.2.1b 

metric ton* 2205 lb 
IkPa* 0.145 psi 



1 tsp * 5 ml 
1 tbsp * 15 ml 
lfloz*29.6ml 
1 cup* 237 ml 
lpt*0.471 
I'qt* 0.951 
1 gal* 3.791 
loz*28.3g 
lib* 0.45 kg 
i ton^'='907;2kg 
1 psi* 6.895 kPa 



♦Adapted from Let'tMmure Metnc. A Teacher's Introduction to Me(r/c M«a5urem«f Division of Educational 
Redesign and Renewal, Ohio Department of Education, 65 S. Front Street, Columbus, OH 43215. 197o, 
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CONVERSION TABLES 



MILLIMETRES TO CENTI 


METRES TO INCHES 




FEET TO METRES 


METRES TO fEET 












mm 


cm 


in. 




mm 


cm 


in. 


mm 


cm 


in. 


ft. 


m 


ft. 


m 


* Tl, 


m 


m 


ft. 


m 


ft. 




m 


ft. 


100 


10 


3.93 




10 


1 


0.39 


1 


0.1 


0,04 


100 


30.48 


10 


3,05 


1 


0.30 


100 


328.08 


10 


32.81 




1 


(3.28 


200 


20 


7.87 




20 


2 • 


0.79 


2 


0.2 


' 0.08 


200 60,96 


20 


. 6.10 


2 


0.61 


200 


656.17 


20 


65.62 




2 


6.56 


300 


30 


ll.|> 




30 


3 


1.18 


3 


0.3 ' 


0.12 


300 


91.44 


'30 


9.14 


3 


0.91 


300 


984.25 ' 


30 


98.43 




3 


9.84 


400 


40 


15.74 




40 


4 


1.57 


4 


0.4 


0.16 


400 


121.92 


40 


12.19 


4 


1.22 


400 


1313.34 


40 


131.33 




4 


13.12 


500 


&0 


I9.6B 




50 


5 


1.97 


5 


0.5 


0,20 


500 


152.40 * 


50 


15.24 


5 


1.53 


500 


1640.42 


50 


164.04 




5 


16.40 


600 


60 


23.62 


1 

ii 


60 


6. 


2.36 


6 


0,6 


0.24 


600 


182.88 


60 


18,29 


6 


1.83 


600 


1968.50 


60 


196.85 . 


6 n: 19.69 


700 


70 


27.56 




70' 


7 


3.7^ 


7 


0.7 


0.28 


7()0 


313,36 


70 


31.34 


7 


2.13 


700 


2396,59 


70 


339.66 






^ " 

22.97 


800 


BO 


31.50 




'80 


8 


3.15 


8 


0.8 


0.31 


800 


243.84 


60 24.38 


8 2.44 


800 


2624.67 


80. 263.47 


8 . 26.25 


900 


90 


35.43 


'i 


90 


9 


3.54 


9 


0.9 


0.35 


900 . 


274.32 


90 


27.43 


9 2J4 


900 


2952.76 


90 


395,38 




9 


'J 

29.53 


i 


\ 




1000 


304.80 






1000 , , 


3380.84 






1000 mm or I metit > 39.3? inchM 
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1. 



You are working in a theater as a lighting teciinician. ' With W) , 
change to metric measiuement some of the things you ord^jM 
or use are marlted only in metric units. You will need to be familiar 
with appropriate Customary equivalents in order to communicate 
with customers and suppliers who use Customary units. To develop 
your skill use the Table on Information Sheet 10 and give the 
approximate metric quantity (both number and unit) for each of 
the following Customary quantities. 



m 



Customary Quantity 


Metric Quantity 


4 qts. Oi Cleaning uuiq 




6 in. lens 




20 ft, cable 


— — 


19 IK infifniTnonf 
Lit lU* illoUUIIlClU 


• 


1/2 in. cable 


t 


8 ft. power cord 




1 in. lens brush 




50 yd. roll of tape' 




l/8in.drinbit : . . 




4ft.by8ft.pMel ''' 




10 ft. projected image 




8 fl.oz. of lubricating oil 


■ . ■ ■ 


3 ft. spot on acting space 





2. Use the conversion tables from Table 3 to convert the'foUowing: 



a) 125 mm = 


. in. 


f) 


150 ft. 


m 


b) 150 mm = 


in. 


g) 


5501m/m^ = 


fc 


c) 83cm = 


in. 


h) 


25001m/m^ = 


fc 


d) ^Im = 


ft. ' 


i) 


350 fc 




e) ITfOm = 


ft. 


i) 


64 fc 


Im/m^ 



3. 



Complete the Requisition Form using the items listed. Convert 
the Customary quantities to metiic before filling out the form. 
Complete all the information (Date, For, No., etc.). 
Order the following stage lighting supplies: 



lpt.df lens cleaner 
lspothghtlens,6in.by9in. 
1 scoop, 18 in. diameter 
6 machine bolts, 1/4 in. by 2 in. 
1 paint bnlsh, 2 in. width 
One 12 ft. metal measuring tape 



REQUISITION 




Date 



For 



No. : , 
' Deliver to 



Date Wanted 




QTY 



UNIT 



ITEM 




Requested by 
Approvpijby 



V 



06' 
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Exercise 17 



SECnONA 

1. Ont kilogram is about the matt 
o(i: 

(A) nickel 
V (B| apple seed 
IC| basketbaU 
(D| Volbwagen "Beetle" 

2. A square metre is about the 
area of: 

(A] 'this sheet of paper 

[B] a card table top 
[C| a bedspread 
[Dj a postage stamp 

3. Bolt and wrench sizes are* 
given in: 

[i] millilitres 

[B) milligtams ^ ^ 

[C] millimetres 
[D| pascals 

4. Ljquid cleaners would be 
measured in: 



[A] millilitres 

] metres 

C) centimetres 

[D] grams 



5. The coned way to write twenty 
grains is: 

■[A| 20 gms 

[B] 20Gm. ' 

|C) 20g. 

(Dl 20 g 



6. The correct way to write twein 
thouund miDimetTM ii: 

[A] 12,000 ma 

[B| 12.000 mni 

[C| 12000mm 

[D| 12000mm' 



SECTION B 

7. 'A board 20 centimetres wide 
also has a width of: 

(A] 200millimeties 

[B] 2 millimetres 

[C] 2 000 millimetres 

(D] 0*2 millimetre 

A length of ci(ble 2 metres long 

isalsp:^,., ^ 

' [A] 200 millimetres t > 

[B] 2kilomeliei 

[C] 20centi]netret 

[D] 200centimetrei 

SECTION C 



9. For measuring millilitres you 
would use a: 

[A] light^neter ' ^ • 

[B] ijile; 

[C] scale 

ID] measuring cup 

10. For measuring metres you would 
use a: 



[A] ruler ■ ^ 

[B] measuring^cup, 

[C] tape 

[D] scale 



11 / Estimate the length of the line 
/ segment below: 

[A I ^23 grams 
(B| 6 centimetres 

f 

[Ci 40 millimetres 
[D] 14 pascals) 

12 . Estimate the length of the line 
segmentbelow: ^ 



Uie this coDvenloo table to • 
answer questions 15 and 16. 



r — 1 / \ 
[A] 10 millimetres 

(B| 4 centimetres 

[C| 4 pascals 

(Dj 23 milligrams 

SECTION D 

13. The metric unit for liquid measure 
which replaces the fluid ounce is: 

jA] gram / 

|B] litre ' 

[G] hectare ^ 

ID] millilitre ' 

14. The metric unit for luminous, efficacy 
which replaces footcandles is: , 

[A] pascals per square metre 

[B| footlambertsi>er^square metre 

{CI ohrarf '^'-l^ 

(D| lumens per square metre 



mm in. 


mm in. 


100 


3 94 


10 




200 


7.87 


20 


0.79 


300 


11.81 


30 


1.18 


400 


15.74 


40 


1.57 


500 


19.68 


50 


1.97 


600 


23.62 


60 


2.36 


700 


27.56 - 


70 


2.76 


800 


31.50 


80 


3.16 


900 


35.43 


90 


3.54 



16. The equivalent of 150 mm '± 

[A] 150 in. 
' [B] 16 in. 

fC] 6.91^. 
' [D] " 3.94)in. 

t 

16. The equivalent o{ 610 mm ii: 
[A] 28.84 in. 
JB] 24.01 in. 

[C] 6.1 in. 

[D] 61 in. 




THE CENTIR FOR VOCATIONAL EDUCATION 



TESTING METRIC ABIUTIES 



53 



ANSWERS T^XERCISES AND TEST 

^RCISES1THRU6 ^ Exercise 10 ^ 
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SRCISESJJHRUe 

The answers depend on the items 
usKd for tlie activities. V 

E XERCIM ' ' ^ ^ * 

Currently accepted metric units of 
measurement for eacii question are 
siiown in Table 2. Standards in each 
occupation are being established 
.no\v.||5 answers may vary. 



EXERCISES 

a) 2.6 cm 

b) 58.3 cm 

c) 9.4 cm 

d) 68^0 cm 

EXERCISES 9 THRU13 



e) 13.2 cm 

f) 80.2 cm 

g) 140.0 cm 

h) ,230.7 cm 



swers are in parentheses. 
Exercise 9 



metre 
m 


centimetre 
cm 


millimetre 
-Ihm 


1 


100. 


.1000 


2' 


200 


(2 000) 




, (500) 


(3 00(!) 


9 


(9oa) 


(9 000.) 


(5) 


(500) 


5 0oo: 


74 


■ (7 400) . 


(74 000) 


0.8 


80 


1800). 


0.6 


(60) 


, 600' 


(0.025) 


2:5 


25* 


(0.148) 


(14.8) 


148 


(6.39) 


-639 


(6 390^ 
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millilitfPQ 

m[ 


1 


3 000 


3 


6 000 


(6) 


(8 000) 


8 


114 000) 


■ (14) 


(23 000) 


■ 25 


300 


■ 0.5 


700 


(0.7) 


(900) 


0.9 


250 


■ (0,25) 


(470) 


0.47 


.275 


(0,275) 


Exercise 11 


litres 
1 


millilitres 
ml 


8 ' 


8 000 




(5 006) 


46 


(46O00) ■ 


(32) 


32'000 




(400) 


0.53 


(530) 


■ (0.48) 


480 


Exercise 12 ' 


grams 

i 


kilograms 

. H 


4000 


4 


9000 


(9) 


23000 


(23) ] 


(8000) 


8 


■300 , 


10.3) 


275 


• ^(0.275) 



c 



/ 



Exercise 13 



kilograms 


grams 
. i 


7 


7 000 


11 


(11 000) 


(25) 


25000 


0.4 


(-1001 


0.63 ' 


(63b) 


,. (0.175) 





Part 2. 

a 
b 
c 
d 
e 

■ f 

g 

h 



Exercise 14 



4.92 in. 
5.90 in.^ 
32.68 in. 
167.32 ft. 
360.89 ft. 
46.72 m 
50.9 fc 
231.6 fc 
37801m/m^ 
'6911m/m^ 



a ) 


5m 


'i) 30cm 


b) 


2&mm 


i ) 450 mm 


c ) 


1.5 cm^ 


j ) lOOQcm 


d) 


0.4 kg 


k) 240 cm 


e ) 


250 ml 


1 i 20mm 


f ) 


It 


m) 150 mm 


I) 


0.5 litre 


n) 2000ml 



EXERCISES 15 AND 16 

The answers depend on the 
items used for the-activities^ 

EXERCISE 17. . 



Part3. 

a) 0.47 Utre 

b) 15.24 cm by 22.86 cm 

c) 45.72 cm 

d ) 6 -0.635 cm by 5.08 cm 

. e) 5.08cm 

f) 3.66 m '• ^ 



TESTING METRIC ABILITIES 



mi. 






1. 


C 


9. 


D 


a) 


3.80 litres 


h). 45.5 m 


2. 


B 


10. 


C 


b) 


15.24 cm 


i ) 0.318 cm 


3. 


C ' 


11. 


B 


c ) 


6.1m 


j ) 1.22mby ' 


4. 


A 


12. 


A 


d) 


8.4 kg 


2.44 m . 


- ♦ 5i 


D 


13; 


D 


e ) 


1.27 cm 


k) 3.05m , 
1 ) 236.8 ml. 


■ 6. 


D 


14. 


D 


f ) 


2.44 m 


7. 


A 


15. 


C 


g) 


2.54 cm\ 


m) 0.915 m ' 


8. 


D 


16. 


B 
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SUGGESTED METRIC TOOLS AND DEVICES 
NEEDED TO COMPLETE MEASUREMENT TASKS 
IN EXERCISES 1 THROUGH 5 
(* Optional) 



UNEAR 

Metre Sticks * 

Rules, 30 cm 

Measuring Tapes, 150 cm 
"'Height Measure 
*Metre Tape, 10 m 
*Me Wheel 
*Afea Measuring Grid 

VOLUME/CAPACrrV 

*Ne8ting Measures, set of 5, 
50ml-l 000ml 

Economy Beaker, set of 6, 
SOmMOOO^il 

Metric Spoon, set of 5, 

1ml -25 ml 
Dry Measure, set of 3, 

50,125,250ml ^ ; 

Plastic Litre Box 
. Centimetre Cubes 




MASS . 

Bathroom Scale 

*Kilognun Scale 

"'Platform Spring Scale 
5 ke Capacity 
IC^Cfapacity 

Balance Scale with 8-piece 
mass set 

"'Spring Scale, 6 kg Capacity 
TEMPERATURE' 
...Celsius Thennometer * 
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SUGGESTED METRIC TOOLS AND DEVICES 
NEEDED TO foMPLETE OCCUPATIONAL 
MEASUREMENTTASKS 



In this o^upation the tools needed to coamle'te Exercises 6, 
15, and 16 are indicated by"*." ^ ^ 

A. Assorted Metric Hardware-flex nuts, washers, screws, 
cotter pins, etc, 

B. Drill Bits-Individual bits or sets, l.mm to 13 mm range 

C. Vernier Caliper-Pocket slide type, 120 mm range 

D. Micrometer-Outside micrometer caliper, 0 mm to 25 mm 



E. Feeler Gage-13 blades, 0.05 mm to 1mm range 

F. Metre Tape;50 or 100 m tape 

G. Thermomeurs-Special purpose types such as a clinical ■ 
thermometer 

H. ' Temberature Devices-Indicators used for ovens, freezing/ 
co#g systems, etc. 

I. T(io]s-Metric open end or box wrench sets, socket sets, 



J. Weather Devices-Rain gage, barometer, humidity, wind 



K. ' Pressure Gages-Tire pressure, air, oxygen, hydraulic, fuel, 

• etc. 

L. 'Velocity-Direct reading or vane type meter 

M. Road Map-State and city road mp 

N. Containers-Buckets, plastic containers, etc., for nnixing 
and storing liquids 

0. Containers-Boxes, buckets, cans, etc., for mixing and 

st 



Most of th^ above items may be obtained from local industrial, 
hardware, and sciiool suppliers. Also, check with your school district's 
math and sdence departments and/or local industries for loan of their 
metric measurement devices. 



' Measuring devices currently are not available, Substitute devices'fi.e., themiometer) 



nuy be used to complete the measurement task. 
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